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(57) Abstract 

The oresent invention relates to aqueous preservatives, containing ammonium tetraformate or any other combination of formic acid 
h „™T£ m Z ^agricultural crops, fish and fish products and meat products, having reduced conosiveness and .mtaUon 
Z^m^f^ftZ^^- P^ly the content of glycerol in the preservative is 0.75-1.5 we,ght%. The preservauve 
may further contain at least one metal corrosion inhibitor and/or antioxidant 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BE Belgium 

BF Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cote d'lvoire 

CM Cameroon 

CN China 

CU Cuba 

CZ Czech Republic 

DE Germany 

DK Denmark 



ES 


Spain 


LS 


FI 


Finland 


LT 


FR 


France 


LU 


GA 


Gabon 


LV 


GB 


United Kingdom 


MC 


GE 


Georgia 


MD 


GH 


Ghana 


MG 


GN 


Guinea 


MK 


GR 


Greece 




HU 


Hungary 


ML 


IE 


Ireland 


MN 


IL 


Israel 


MR 


IS 


Iceland 


MW 


IT 


Italy 


MX 


JP 


Japan 


NB 


KE 


Kenya 


NL 


KG 


Kyrgyzstan 


NO 


KP 


Democratic People's 


NZ 




Republic of Korea 


PL 


KR 


Republic of Korea 


PT 
RO 


KZ 


Kazakstan 


LC 


Saint Lucia 


RU 


U 


Liechtenstein 


SD 


LK 


Sri Lanka 


SE 


LR 


Liberia 


SG 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 
Madagascar 
The former Yugoslav 
Republic of I 
Mali 

Mongolia 
Mauritania 
Malawi 
Mexico 
Niger 

Netherlands 
Norway 
New Zealand 



Portugal 
Romania 

Russian Federation 

Sudan 

Sweden 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of Ame 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


zw 


Zimbabwe 



PCT/NO99/00244 

WO 00/08929 



Aqueous Preservative 

The present invention relates aqueous formic acid containing preservative for grass and other 
agricultural crops, fish and fish products and meat products, having reduced corrosiveness and 
irritation to skin. 

Preserving high moisture grass as silage in anaerobic conditions has been common practice for 
many years. A fast drop in pH is important to inhibit plant respiration, enzymatic protein 
breakdown and development of undesired bacteria. The only desired process is the lactic acid 
fermentation, which stabilises the silage at low pH. The initial drop in pH from approximately 6 
to about 4.5 is commonly obtained by adding formic acid at a rate of 2-5 litres/ton grass. Forrmc 
acid is the most widespread acid silage preservative mainly due to its efficient acidification and 
antimicrobial effect, according to J.M. Wilkinson et al. (1966) "Silage in Europe. A survey of 33 
countries", Chalcombe Publications Ltd., Lincoln UK, and McDonald et al. (1991) "The 
Biochemistry of Silage", second Ed., Chalcombe Publications, Lincoln UK. Field surveys have 
shown that formic acid based silage additives have been the most efficient additive for high 
moisture grass (Nordang, L.0. "Surforunders 0 kelsen 1989-90", Faginfo, Statens fagtjeneste for 
landbruket, 6, 1991 and ADAS 1995, "Effect of additives on DM on fermentation", Grass 
Farmer, 57, 11). However, 85% formic acid has a high level of corrosion on skin and metal 
(machinery). 

The principles of silage preservation of meat- and fish offals are basically the same as for grass. 
However, even more stress is put on an efficient acidifier to reduce the pH. This is because offal 
of animal origin contains very little sugar to produce lactic acid, and the buffering capacity is 
high. 
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Mixtures of formic acid and formate salts and also other organic acids (propionic acid and aceuc 
acid and their respective salts) have been developed to reduce the corrosiveness of the acid 
product The most successful formulation in terms of efficient preservation and success in major 
markets has been ammonium tetraformate, comprising about 64% formic acid, about 6% 
ammonia and the balance being water (EP-411.827B1). The plain ammonia tetraformate (ATF) 
has been better than standard formic acid (85%) in terms of corrosion and burns to skin 
according to P. Westgaard, Journal Buskap og Avdraat, Vol. 37, PP 246-247, 1985. But it is still 
desired to reduce these negative properties of this efficient preservative. The corrosion on carbon 
steel has recently been overcome by addition of corrosion inhibitors such as cocobetame or 
polyglycoside described in Norwegian Patent Application No. 974200. The skin corrosion is, 
however, still considered subject to improvements as ATF-type preservatives in this respect have 
to be labelled with "Corrosion" sign and the risk phrase "Causes bums". 

The problem is to reduce the skin corrosion and at the same time maintain the same acidifying 
effect and good effect on silage fermentation quality. Just increasing the pH of the preservative 
might solve the problem of skin corrosion, however, it would produce new problems such as a 
less efficient preservative. 

Known additives for reduction of metal corrosion have not been found to substantially reduce 
skin corrosion. Addition to preservatives of large amounts of lignosulphonates are claimed to 
reduce skin corrosion, but this will dilute the preservative and require use of relatively high 
amounts of preservative to obtain desired effect. 

In the patent application WO 96/24247 there is stated that the aim is to obtain a preservative 
containing formic acid that has reduced corrosiveness on the skin, metal and machinery. A 
composition is made containing at least one ester of an unsubstituted or substituted benzoic acid 
with a C-C, alcohol or a mixture of such esters and another ester component of an unaromatic 
C,-C M carboxylic acid with a C-C, alcohol. The preservative further contains at least one C,-C 4 
carboxylic acid. The preservative may contain 1.5-3 weight% of the ester mixture. This 
composition is stated to have excellent preservative effect. Data are however not given for 
corrosiveness with regard to metal or skin. 
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The main objective of the present invention was to arrive at an improved formic acid containing 
preservative being less corrosive and irritating to skin . 

Another objective was to arrive at a preservative which could be classified as non-corrosive after 
a four hour skin exposure and thereby bring this type of preservatives from class "Corrosive to 
skin" (§3.2.5) to "Irritating to skin" (§3.2.6) as defined in Official Journal of the European 
Communities L 110A, Vol 36, May 4th, 1993 ( Annex IV of Commission Directive 93/21EEC). 

A further objective was to find a skin corrosion inhibitor which would be effective when applied 
in minor amounts and thereby avoid dilution or major change of the basic preservative. 

In the search for a new solution to the skin corrosion problem related to preservatives it was first 
decided to concentrate on formic acid containing preservatives, primarily an ATF preservative. It 
was also essential to maintain the acidifying effect and good effect on silage fermentation 
quality Accordingly, reduction of the acidity of the preservative was ruled out. Further checking 
on known metal anticorrosion agents revealed that their effect on the reduction on skin corrosion 
was only marginal. Both the corrosion inhibitor cocobetaine and the antioxidant ehtoxyquin were 
found to be insufficient with regard to reduction of skin corrosion. Thus the mode of action for 
inhibitors for metal corrosion seemed to be different from what was observed for skin corrosion. 
One inhibitor for steel corrosion which the inventors found useful to check further was glycerol 
which has been applied in some preservative in small amounts (0.5%). On skin, however, 
addition of glycerol to the ATF first seemed to have no effect, but when the amount added was 
substantially increased, it was surprisingly found that glycerol was able to bring ATF from class 
"Corrosive to skin" to class "Irritating to skin". The main reason for investigating the effect of 
glycerol was that it is approved as feed additive in the EU list of additives (E422). Glycerol is 
further a valuable nutrient for animals and a substitute for several metabolic pathways. 
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A comprehensive test program was then started to find the real effect of glycerol compared with 
other additives to preservatives. These tests proved that glycerol indeed gave a substantial 
reduction of skin corrosion of the preservative. The necessary amount for obtaining desired re- 
duction in skin corrosion was found to depend on several factors such us the degree of 
neutralisation of the formic acid with ammonia. But already with addition of more than 0.5 
weight% glycerol the skin corrosion started to go down. The upper limit for the glycerol content 
was found to be more a practical and economic limit in view of the fact that glycerol also is a 
nutrient. With regard to reduction of skin corrosion, however, it was found that for most cases 
1.5 weight% would be sufficient. 

Thus the preservative according to the invention contains ammonium tetraformate or any other 
combination of formic acid and ammonia and should contain 0.5-5 weight% glycerol. 

Preferably the glycerol content in the preservative should be in the range 0.75-1.5 weight%. 

The preservative may contain at least one metal corrosion inhibitor such as cocobetaine or alkyl 
glycoside. The preservative may also contain antioxidant. 

The invention is further explained and elucidated in connection with the description of the 
figures and the examples. 

Figure 1 shows the effect of glycerol in ATF on skin corrosion observed the first 24 hours 
after exposure. 

Figure 2 shows the effect of glycerol in ATF on how the skin resolved 22 days after 
exposure. A borderline for the maximum skin effects allowed for a non-corrosive 
preservative is indicated by a dotted line. 
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Example 1 

This example shows the effect of ATF preservatives with various additives on test animals 
(Rabbits) exposed for four hours to the preservative. The tests were performed in compliance 
with that described in Annex to Commission Directive 92/69/EEC, Method B4 and OECD 
Guidelines for Testing of Chemicals, Method 404 (Official Journal of the European 
Communities L 383 A, Vol. 35, 29. Dec. 1992 ). 

The animals were exposed to the samples on local areas of shaved skin for 4 hours. After that, 
skin reactions were recorded after 1 hour, 24 hours, 48 hours, 72 hours, 8 days, 15 days and 22 
days. If there were severe burns to the skin with erosion and/or necrotic tissue, the animals were 
terminated very soon, and the degree of healing was not assessed. If the first animal showed 
severe signs of skin corrosion, further animals were not allowed to be exposed to the chemical. 
The animals who had milder reactions were kept until day 22. It is critical whether the test 
animals show a complete healing of the skin (regenerating skin with hair) or whether there are 
scars (permanent damage). 

In order to present the skin reaction as a numerical parameter there were made a score for each 
observed effect. The mean value of the 3 (4) animals at an early stage (1-24 hours after 
exposure) was calculated for each sample. The degree of lasting skin damage was calculated 
from the readings at day 15-22 after exposure. If one animal out of three showed permanent 
damage (scar) at day 22 the product would be classified as corrosive. The lowest mean value 
(borderline) for a corrosive classification was therefore 1.7 (score 5 divided by 3 observations). 
The recorded results from the tests are shown in Table 1. In the two last columns the mean 
reaction scores are shown. Reactions and Reaction scores are defined below. 
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Table 1 
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Definition of Reactions: 
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Number after code indicates number of affected areas of the site. 
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Reaction Score (mean): 

A score is given for each observation based on the severity of the different reactions- 
Early reactions (1-24 hours after exposure) 
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Healing reactions (day 22 after exposure) 
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From Table 1 and the Figure 1 it can be seen that when at least 0.5 weight% of glycerol is added 
to the ATF preservative, the skin corrosion is substantially reduced. The addition of 0.5 
weight% glycerol gave a significant reduction in the first skin reactions observed 1-24 hours 
after exposure. This amount of glycol was, however, too small to give a 100% protection of the 
dose site, and small local foci of scabbing and small local scars appeared on day 22. 

From Figure 2 it can be seen that a 1.2 weight% level of glycerol was enough to give full 
protection of the skin. Thus the new preservative can be classified as "Irritating to skin" contrary 
to the ATF without glycerol which is labelled "Corrosive to skin". It is further shown that when 
only 1.2 weight% glycerol is added, the severity score is well below that generally accepted 
(Borderline on Figure 2). 
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Claims 

Aqueous preservative, containing ammonium tetraformate or any other combination 
of formic acid and ammonia, for grass and other agricultural crops, fish and fish 
products and meat products, having reduced corrosiveness and irritation to skin, 
comprising 0.5-5 weight% glycerol. 

Preservative according to claim 1, 
characerized in that 

the preservative contains 0.75-1.5 weight% glycerol. 

Preservative according to claim 1, 
ch arac terized in that 

the preservative contains at least one metal corrosion inhibitor and/or antioxidant. 

Preservative according to claim 1, 
characterized in that 

the preservative contains cocobetaine or alkyl glycoside as metal corrosion inhibitor. 
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